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“This invention relates to moldmg materials and
-in particular to fibrous sheets for use in molding

‘operations, such as compression molding of struc-

tures having complex curved portions.

A prineipal object of this invention is t.he' pro- -
A

" -vision of new and useful molding materials,

- further object is the provision of flexible,. sheet-
like structures of fibrous materials which may be
molded into desired shapes by the application of

- heat and pressure, particularly shapes of.com-
plex nature.

Still further objects include the provision.of &

process for the production of the aforesaid mold-
- ing materials and the provision of rigid, molded
articles of high structural strength composed of
fibrous sheet materials. Other objects and’the

2 ;
on & cylinder or Fourdrinier machine. The pre-
ferred material from which the expanded sheets
of this invention are made is heavy kraft paper.

The expanded sheets are made by cutting a
sheet of the desired fibrous material with regu-

- larly spaced slits of short, uniform length in stag-
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entire scope of applicability of the present inven- -
- tion will become apparent from the detailed de- -

scrintion given hereinafter.

The above objects are accomplished according 2

_to the present invention by forming an expanded,
open mesh, fibrous sheet element and uniting sur-
tace sheets of fibrous material, comprising a sub-

stantial amount of synthetic resin to this ex- -

panded element, so as to form a sheet-like lami-
nation which may be molded under heat ‘and
‘pressure to produce a rigid structure.

" A more complete understanding of the products
and process of this invention may be had by ref-
- erence to the attached drawings, in which: *

Figure 1 is a plan view of an expanded, opén’

mesh, fibrous sheet of this invention.

Figure 2 is a cross sectional view of a sheet of
the molding material of this invention.

Pigure 3 is a diagrammatic cross sectional view

of one operational step in the process of the for-:

mation of the molding material, shown in Fig-
ure 2.

Plgure 4 is another diagrammatic cross.sec-
tional view of an operational step in the process
of the formation of the molding material shown

in Pigure 2,
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gered relation and, thereafter, subjecting the slit-
ted sheet to sufficient transverse force to open up
the slits into a mesh-like structure. Such an op-
eration results in the production of an expanded .
-fibrous sheet, as shown in Figure 1.
- The molding materials of this invention are
fllustrated in Figure 2. The multi-ply material,
which is designated as 3 in-the drawing, com-
prises an interlayer of the indicated expanded,
fibrous sheet {, which is surfaced on both sides
with a continuous sheet of fibrous material 4,
with or without a synthetic resin. As in the case
of the expanded sheet, the surface sheets may be
made from any suitable fibrous material, such as
cotton or wool felt, paper or pulp board, or the
like. Preferably, the surface sheets are made
from pulp board, particularly kraft pulp board.
The fibrous surface sheets may be applied to
the expanded interlayer in"a number. of ways.
Thus, a dry pulp board, made from unsized kraft

* pulp, may be applied to both surfaces of the ex-
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‘Tigure 5 is & diagrammatic cross sectional view

of a shoe box toe being molded- from the moldins
material of this invention. .
Pigure 6 is a diagrammatic cross sectional view

panded sheet and the three elemetits of the struc-
ture united to form a multi-ply material by pass-
ing through calender or squeeze rolls or by pass-
ing over suction boxes. Such an operation is dia-
grammatically illustrated in Figure 3, where the
multi-ply material designated as 3 is shown en-
tering the nip of the squeeze rolls § and emerging
from the nip as & united structure of somewhat
less thickness than the unpressed structure. In-
stead of employing dry pulp board in the forma-
tion of the multi-ply molding material, wet pulp
board may be united with the expanded inter-
layer, as described above. In this latter case, it
s necessary to dry the united structure in order
to produce the desired molding material. This
may be accomplished by.passing the sheet struc-
ture, as the individual layers have-been united as
described, through heated can rollers. . Such an

. operation is illustrated in Pigure 4, where .the

of an L-shaped form, such as a plece of corner --

molding, being molded from the molding mate-
rials of this invention.

Referring more particularly to the dra.wings. i
designates an expanded fibrous sheet with open.
‘meshes 2. This expanded fibrous sheet may be:

- united structure, designated as 3, is shown pass-

. ing between the nip of two heated rollers 6. The

made from any fibrous material of suitable- thick~

ness and welght. such as cotton or wool felt or
mu sheets of suitable thickness produced either

]
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united structure may be subjected to further .

pressure during such a heating opersation or the
heated rollers § may be so operated that the sheet
is not subjected to pressure sufficient to cause any
further diminution in- thickness. There is a
certain amount of interlocking between the two
surface layers & of the multi-ply structure




3
through the meshes in the interlayer, and this is
particularly true when wet pulp board is used in
its preparation, as described above.

As has been indicated above, the surface sheets
of my molding materials comprise a substantial
amount of a synthetic resin. Various resins,
such as phenolic resins; synthetic elasfomers,
such as butadiene-styrene copolymers; allyl ester
resins; urea-formaldehyde resins, and the like,
may be used for this purpose. Because of the
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high structural strength obtained in the final .

product, however, phenolformaldehyde resins of
the thermosetting type are preferred. The syn-

thetic resins to be used in this invention should

be capable of molding under heat and pressure
so that when incorporated in my molding ma-
terial, they are in a fusible state. In the case
of thermosetting or heat convertible resins, suit-
able catalysts may be incorporated, in order that
the resins in the structures will be converted into
an insoluble and unfusible state during the mold-
ing operation. :
The synthetic resin may be incorporated in
my structure in various ways. The preferred
method is to impregnate the pulp boards or sheets
with the resin prior to application to the ex-
panded interlayer. This impregnation may be
accomplished by immersing the fibrous surface
sheets in a solution of the synthetic resin in a
suitable solvent, in a non-solvent dispersion, e. g.,
an aqueous emulsion of the synthetic resin or in
a bath of the resinous material which is main-
tained at a temperature above the melting point
of the resin. The synthetic resins may also be
incorporated in the molding materials of this in-
vention by treating the pulp in the pulp beaters
or any other suitable stage in the manufacture
of the pulp board with a water solution or dis-
persion of the synthetic resin. Such an im-
pregnated sheet may be dry or may contain wa-
ter or other volatile solvents when applied to the
expanded interlayer, as described above.
Another method for applying the synthetic
resin to the multi-layer structure is to first form
a united structure free from resin in one of the
ways described above and then impregnate the
united structure with synthetic resin in a man-
ner similar to that described for the impregna-
tion of the fibrous sheet before union with the
expanded interlayer. Although, molding mate-
rials, in which the surface sheets are impregnated
with synthetic resin, produce molded articles of
the greatest structural strength, it is also possible
to apply the synthetic resin to the surface sheets
by merely coating the sheets with the resin. As
in the case of impregnation, the coating may be
accomplished either before or after the surface
sheets are united with the expanded interlayer.
Such a coating operation may be accomplished
by the use of brushes, doctor knives, doctor rollers
or any suitable mechanism, . .
While the illustration of Pigure 2 and the de-
scription above describe my molding material as
a three-ply sheet, it is possible, where products
of greater thickness or greater ultimate struc-
tural strength are desired, to utilize sheets of
five, seven or multiple-ply construction.’ }
. One of the most important features of my
molding materials is that, even though they are
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‘structure.
-rials, the molding conditions should be sufficient
- to result in the heat conversion of the thermoset-
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in a sheet form, they readily yield in all direc-
tions, so as to permit shapes having complex
curves to be molded therefrom without rupture
to the molding material. The molding operation
used with my molding materials will depend, in
part, upon the particular synthetic resin incor-
porated therein, the particular thickness of the
molding material, the shape being molded and
similar factors. Conditions of heat and pres-
sure should be sufficient to mold the material
into the desired shape and form a solid, rigid
In the case of thermosetting mate-

ting resin, although it is unnecessary, this being
a particular feature of my invention, to retain

. the article in the mold during the entire heat
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conversion operation. The compression mold-
ing of my molding material into a shoe box toe
is shown in Figure 5, wherein the molding ma-
terial 3 is being pressed between the mold dies
1. A similar operation, in which corner molding
for desk tops, kitchen tables, and the like, is be-~
ing conducted, is illustrated in Figure 6, in which
the molding material 3 is being compressed un-
der heat and pressure between the dies 8 of an
angular mold.

I claim:

1. A laminated molding material comprising a
fibrous sheet having a plurality of slits and
stretched so as to have & flexible open mesh struc-
ture, and unbroken surface sheets secured to said
first sheet, said surface sheets being impregnated
with a moldable synthetic resin and being inter-
locked through the mesh of the first-mentioned

.sheet. -

2. A laminated molding material comprising a
substantially flat fibrous sheet having a plurality
of slits and stretched so as to have a flexible open
mesh structure, and substantially flat unbroken
surface sheets secured to said first sheet, said sur-
face sheets being impregnated with a moldable
synthetic resin and being interlocked through the
mesh of the first-mentioned sheet.

3. A shaped molded structure comprising a
shaped fibrous sheet having a plurality of slits
and stretched so as to have a flexible open mesh
structure, and shaped unbroken surface sheets
secured to said first sheet, said surface sheets
being impregnated with a thermoset resin and
being interlocked through the mesh of the firste
mentioned sheet.
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